Word count: 3,440 (excluding title page, abstract, references, figures and tables) 1 2 ABSTRACT Objective Given preliminary evidence for positive health outcomes related to contact with nature for cancer populations, research is warranted to ascertain possible strategies for incorporating nature-based care opportunities into oncology contexts as additional strategies for addressing multi-dimensional aspects of cancer patients' health and recovery needs. The objective of this study was to consolidate existing research related to naturebased supportive care opportunities and generate a conceptual framework for discerning relevant applications in the supportive care setting. Methods Drawing on research investigating nature-based engagement in oncology contexts, a 2-step analytic process was used to construct a conceptual framework for guiding nature-based supportive care design and future research. Concept analysis methodology generated new representations of understanding by extracting and synthesizing salient concepts. Newly formulated concepts were transposed to findings from related research about patient-reported and healthcare expert-developed recommendations for nature-based supportive care in oncology. Results Five theoretical concepts (themes) were formulated describing patients' reasons for engaging with nature and the underlying needs these interactions address. These included: connecting with what is genuinely valued, distancing from the cancer experience, meaning-making and reframing the cancer experience, finding comfort and safety, and vital nurturance. Eight shared patient and expert recommendations were compiled, which address the identified needs through nature-based initiatives. Eleven additional patient-reported recommendations attend to beneficial and adverse experiential qualities of patients' nature-based engagement and complete the framework. Conclusions The framework outlines salient findings about helpful nature-based supportive care opportunities for ready access by healthcare practitioners, designers, researchers and patients themselves.
INTRODUCTION
Health and Nature is an emerging and expanding research field exploring nature's impact on health and wellbeing. Interest in the topic is gaining scientific attention across different healthcare [1] , social science [2] , and planning and design disciplines [3] . The topic has permeated medical philosophies throughout human history as recorded in folklore, visual and literary arts, and historic interpretations about the human relationship with nature [4] .
Research efforts today link with a global need to investigate and innovate effective solutions to modern healthcare challenges, such as the rapidly rising incidence of cancer diagnosis [5] . Patients may require ongoing care to deal with health challenges resulting from their exposure to cancer treatment toxicity, co-morbid health conditions and late and longterm effects [6] . Reducing the burden of cancer and supporting those affected by cancer has become a healthcare priority. Supportive care and health promoting interventions are being developed, which align with the World Health Organization's broad definition of health, where health is not only related to the absence of disease but a state of complete physical, mental, and social wellbeing [7] . This multi-dimensional understanding of what constitutes an acceptable state of health and wellbeing poses unique pressures on healthcare systems to deliver oncology services that not only cure but also promote high quality of life for as long as possible.
Given cancer's potential challenges to physical and psychosocial functioning, and adverse effects on wellbeing and quality of life [5] , the potential beneficial effects of contact with nature may have particular relevance for this population. Such health strategies centre on patients' own resources for regaining and maintaining health even when subjected to pathogenic biological or psycho-social stressors [8] . To determine the usefulness and feasibility of support strategies, which incorporate nature-based aspects, an inquiry is needed into how patients deal with their cancer within their own life contexts, and how they appraise nature's role in these processes. The present study was undertaken in recognition of the issues outlined above and was designed to carefully explore research evidence of how nature experiences factor into patients' health behaviours in personal and clinical circumstances.
Literature Review
Literature linking health benefits to contact with nature demonstrate multi-disciplinary effort to investigate basic mechanisms underlying healthful human-nature interchanges [9] [10] [11] .
1 Two prominent lines of theorizing on the human relationship with nature underwrite the literature today. The first, Attention Restoration Theory (ART) springs from environmental psychology [10] , while the second is grounded in psycho-evolutionary theory and is commonly referred to as the Aesthetic Affective Theory (AAT) [9] . It is outside the scope of this paper to outline in-depth the underpinnings used to substantiate the models, however, they warrant brief mention.
ART proposes a relationship between human cognitive functioning and the natural world. Kaplan and Kaplan [10] suggest that stimuli received through nature enable a person to relax and passively scan the environment rather than intensively process external impressions as required in more demanding urban environments. This attention system is thought to allow focused attention to rest; thereby aiding recovery and protecting from stress and mental fatigue [10] . AAT borrows from the Biophilia Hypothesis [11] and follows a psycho-evolutionary perspective suggesting that humans maintain an inherited affection for living things and still possess the ability to assess an environment from a survival perspective within a fraction of a second. Positive human-nature interactions are explained based on the following dual mechanism: If the environment assessed to be safe, one can relax; if the environment life-affirming and supportive, positive affect may increase [9] .
Healthcare design and planning literature outlines evidence of health benefits derived from environmental factors related to the healthcare setting [12] . Access to nature and natural features in healthcare settings have shown to improve health outcomes such as reducing length of hospital stay [13] , improving staff wellbeing [14] . Furthermore, some literature suggests that nature in healthcare settings may improve healthcare service satisfaction [15] .
Evidence for various therapeutic nature-based modalities for mixed clinical populations support claims about health outcomes through purposeful engagement with nature [16] . Findings show positive association between therapeutic nature-based engagement and lowering physical discomfort during surgical procedures [17] , reduced length of hospital stay [18] , and reduced strength of pain medication [18] , improved psychological wellbeing [19] , and reduction in healthcare usage [20] .
There exists, however, a paucity of literature about healthful nature-patient interchanges in oncology contexts. Limited available literature relies on qualitative reports from various therapy gardens and single attempts to integrate nature activities into other types of supportive care or therapeutic modalities [21, 22] . Although these accounts contribute lower level evidence than clinical trials, they are successful in eliciting cancer patients' subjective experiences with nature and reveal unique patient needs.
Defining "Nature Experience" "Nature Experience" has been conceptualized through different disciplinary lenses extending beyond direct contact and engagement with nature [23] . A broader definition is especially useful in healthcare contexts in order to recognize creations containing and representing natural elements that can be experienced in varied settings, combinations and intensities. The present paper puts forward the following working definition of nature: 
Research program
The present study draws on five publications (shown in Table 1 ) resulting from a research program led by the first author. The research program included a systematic review and meta-synthesis of existing literature [24] and four additional studies informed by this review and meta-analysis. Each publication investigated issues concerning nature engagement in oncology contexts and reported primary data or generated new understandings compared to on existing literature relevant to the topic. In order to produce a coherent and topic specific concept analysis, the present study includes principally the research outlined in Table 1 . 
METHOD
The framework was developed using a systematic approach for further developing the patterns of a given phenomenon [29] . Clear conceptualization of ideas allows categorization, which is important for ordering our understanding and enabling deeper grasp of a phenomenon [30] .
A 2-step process was employed to develop concepts that derive from relevant theory and patient-reported data while grounding in relevant contexts to maintain clinical relevance (see Figure 1 ). Firstly, using concept development methodology [30] , salient themes and categories were extracted from the theoretical body of work with the aim to glean existing patterns and relationships within the data and generate new formulations of understanding (concepts). Next, synthesized qualitative data were extracted and clustered according to their conceptual and descriptive similarities and further categorized into new summarizing formulations (see Figure 2 ). In this step, for example, the theme 'Being elsewhere, seeing and feeling differently' and the Study 1 categories 'Gaining distance (break) from everyday strain', 'Contrasting the clinical experience', and 'Visual escape, a different way of being elsewhere' were found to converge with the Study 2 category 'Maneuvers away from the cancer experience' and were subsequently synthesized into a new concept labelled 'Distancing from the cancer experience'. In step 2, patient-reported recommendations and expert-developed recommendations were re-read and analysed to determine their points of convergence (overlaps) and divergence. Data were scrutinized side by side to draw out conceptual similarities and to determine patterns of overlap. When necessary, raw data was re-read to clarify the descriptive basis from which the recommendations in question were generated to ensure cogent conceptual overlap. In this step, for example, the patient recommendation 'Natural design features (other than water)' was found to conceptually overlap with the expert recommendation 'Indoor design to maximize use of biophilic elements: Natural materials, natural colours, air flow (e.g., windows that open safely), and natural light' and were consequently considered overlapping recommendations'.
The use of concept analysis methodology has received commentary in nursing research [31] , which argues for a distinction between theoretical and "colloquial" approaches to analysing and developing concepts in order to maintain epistemological and ontological clarity when constructing theory. Accordingly, scientific literature is privileged and qualitative research regarded problematic in nursing theory construction [31] . This juxtaposition, however, was criticized based on the premise that all theories are created in, and bound to some degree by context, including the historical and social meanings in which theories were originally explored [32] . The methodology adopted in this study follows an iterative procedure for qualitative concept synthesis [33] . Epistemologically, our approach recognizes complementarity between theoretically grounded and context rich data to inform conceptual analysis of novel material. 
D. Finding comfort and safety
Nature is an immediately accessible support structure; a physically inhabitable construct as well as a psychological place invested with personal significance with the potential to comfort. represents an investigation into healthcare and design expert knowledge about nature-based supportive care and resulted in ten expert recommendations for opportunities and ten implementation barriers rated of highest importance according to expert views. Figure 3 schematically illustrates points of overlap between patient and expert recommendations and presents their collective concerns. A summary and practical examples are provided in Table  7 3. Further examples and descriptive detail can be accessed in the Online Appendix.
Practice-based perspectives
While the framework focuses on points of convergence, it bears highlighting the ways in which patient and expert perspectives diverged. Of the twelve patient-reported opportunities, seven were not rated amongst the ten most important opportunities by experts.
The opportunities reported by patients but not highly appraised by experts include: contact with animals, nature art, contact with water, nature-based distraction for accompanying clinical procedures, nature-based events and entertainment, nature-based mental techniques for distraction and reflection, and integrating nature-based elements into existing healthcare services and treatment processes. Four barriers were named by patients but were not considered of high importance by experts. These include: caution around allergic reactions, negative triggers (memories), overwhelm when engaging with nature, and sensory overstimulation. Table 3 outlines overlapping opportunities (n=5) and barriers (n=4)
reported by both patients and experts. views but also includes additional patient contributions from Study 3 (indicated with * in Figure 4 ). In this regard, our findings may refer to more basic human needs and processes, such as those of adjustment and identity-construction, which unfold more centrally in cancer patients' greater life contexts rather than in specific nature experiences only. The intrapsychic importance of constructively dealing with cancer's impact is shown by P. Baker et al. [34] and integrates with aspects of our findings. A study of 28 adult cancer patients with breast, prostate or lung cancer revealed existential needs regarding experiences of identity continuity and discontinuity in the context of cancer [34] . The study showed how existential meaning-making experiences play out in the curative setting, which have been previously studied in the palliative care setting [35, 36] . The core finding in our research explains a process of "getting back to normal" for which we theorize an internal space in which the patient finds safety in order to construct and normalize a shifting identity. Patients nature per se to be causing successful outcomes [38] [39] [40] . One study using a simulated hospital experience assessed nature's influence on levels of stress in a controlled experiment that aimed to control for nature as an independent variable. Mediation analyses showed that the lower stress levels when viewing indoor plants as compared to the control condition were mediated by "perceived attractiveness of the room" [41] . It is reasonable to consider that non-nature-based strategies in such interventions could produce a similar, or even better, response. The nature-based intervention reported in Study 4 [27] lends another good example. The strongest positive response (81% agreed or strongly agreed) to the oncology room nature-based design intervention was given the statement, "The greenery brightens the waiting room" [27] . Similarly, a randomized, controlled trial of 90 patients recovering from surgery reported multiple outcomes related to viewing real plants in the hospital room, including that the plants "brightened up the room environment" [42] . The positive responses in both studies may be explained by an increased attractiveness related to enriched environments. Considering alternative explanations, such as enhanced attractiveness of the environment, opens the field for exploration of other, perhaps more effective, design approaches (or themes) with which to address patient needs.
The exposition of nature's relevance, particularly in the context of healthcare intervention, requires further research to better understand its dimensions and contribution.
Currently, artificial plant representations, such as nature art [43] , nature sounds [44] , and nature screens [42] are permissible as nature-based interventions. While research is accumulating to raise and broaden nature's profile in healthcare, greater scrutiny is needed to substantiate causality, and greater discernment is needed to define what nature is, and is not, in the context of health intervention. Clearly defined concepts not only address an interesting philosophical problem, but also ensure our efforts are geared toward effective responses to patient needs.
Notwithstanding the above criticisms, inquiry into this specific aspect of cancer patients' lives, namely how they engage with nature, reached and foregrounded core aspects of patients' ongoing lives, which may be supported and enhanced through access to nature experiences. The framework discerns the human relevance as well as the clinical application of beneficial experiences that correspond with valued aspects of patients' lives and shows that some cancer patients will find nature helpful in this context. itself. Health systems that sensitively respond to these often neglected human experiences are challenging to author and require deeper levels of inquiry and ingenuity.
Limitations and future research
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